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(54) STABILISED COMPOSITIONS 



(71) We, CIBA-GEIGY A.G., a body 
corporate, organised according to the laws of 
Switzerland, of 4002 Basle, Switzerland, do 
hereby declare the invention for which we 
5 pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 

This invention relates to a method of 
10 stabilising light-sensitive polyolefins; this in- 
vention also relates to the stabilised poly- 
olefins. 

It is known from U.S. Patents Nos. 
3,112,338 and 3,206,431 to use, as light 

15 stabilisers, 4-hydroxy-3 3 5-ditert.-butylbenzoic 
acid aryl esters, especially the 2,4-ditert.- 
butylphenyl ester. If, however, such com- 
pounds are incorporated into organic polymers 
to protect them against a deterioration of the 

20 mechanical and electrical properties, then they 
have the disadvantage that, under the effect of 
light, yellowing occurs. Surprisingly, it has 
now been found that this yellowing can be 
prevented by the addition of certain 2- 

25 hydroxybenzophenones which are known per 
sc; for example, from U.S. Patents Nos. 
3,006,959 and 3,098,842. 

According to the present invention, there is 
provided a method of stabilising light-sensi- 

30 tive polyolefins, which method comprises in- 
corporating into the polyolefin, in a total 
amount from 0.2% to 1.2% by weight of 
the unstabilised polyolefin; 

i) from 0.05% to 0.8% by weight of the 

35 unstabilised polyolefin of a compound of the 
formula: 




wherein ; 

R t represents a hydrogen atom or a methyl, 
tert.-butyl or tert.-amyl group; and 40 

R 2 represents a methyl, tert,-butyl, tert.- 
amyl or tert.-octyl group, 

Ri and R 2 together containing at least 5 
carbon atoms; and 

ii) from 0.05% to 0.8% by weight of the 45 
unstabilised polyolefin of a compound of the 
formula : 



0 OH 




wherein: 

R 3 represents a C* to C 12 alkyl group, pre- 50 
fcrably an octyl, decyl or dodecyl group. 

For reasons of better compatibility, R x and 
R 2 in the compounds of the formula I must 
together contain at least 5 carbon atoms. 

The stabiliser system, according to the in- 55 
vention, is preferably used in fibres, films and 
sheets, i.e. in thin polymer structures. As a 
further advantage, it has been shown that the 
stabiliser system has appreciably better com- 
patibility with the polyolefin than an equal 60 
concentration of pure 4-hydroxy-3,5-di-tert> 
butylbenzoic acid phenyl ester of the formula 
I. This better compatibility is particularly 
clearly shown in the case of the higher light- 
stabiliser concentrations of 0.4% and above, 65 
necessary for thin polymer structures, where, 
in using the stabiliser system according to the 
invention, no subsequent efflorescence or 
exudation of the stabiliser need be feared. 
Moreover, the stabiliser system, according to 70 
the invention, has less inherent colour than the 
same amount of the previously known 2- 
hydroxybenzophenones of the formula II, and 
it has the additional advantage that the 
attained light stabilisation effect is higher 75 
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than was to be expected on the basis of the 
purely additive effect of the two components. 

In the method according to the invention, 
0.05 to 0.5% by weight of f-Mwx\-3,5-di- 
tert -butvlbenzoic acid phenyl ester and 0.1 to 
0.8% by weight of 2-hydroxybenzophenone 
are preferably used. For the compounds of the 
formula I, the best embodiment is given b> 
0.05 to 0.25% by weight and by Oi ™ 
bv weight for the compounds of the formula 
II. The sum of the incorporated stabilizers 
of formulae I and II is preferably, 0.2 to 0 8 /, 
bv weight with particular preference being 
given to 0.2 to 0.5% by weight, calculated on 
the unstabilised substrate. 

Valuable 3 5 5-ditert.butyl.4-hydroxybenzoK 

acid phenyl esters, usable according to the 
invention, are, e.g.: 

A) 3 * - di - tert. - butyl - 4 - hydroxybenzoic 
acid(2,4-di-tert.-butyl)phenyl ester 

B) 3,5 - di - tert. - butyl - 4 - hydroxybenzoic 
acid(4-tert.-octyl)phenyl ester. 

Q 3 5 - di - tert. - butyl - 4 - hydroxybenzoic 

acid(2,4-di-tert.-amyl)phcnyl ester. 
D} 3,5 - di - tert. - butyl - 4 - hydroxybenzoic 
acid(2-methvl-4-tert.-butyl)phenyl ester. ^ 
F 1 5 - di - tert. - butvl - 4 - hydroxybenzoic 
' J acid(2-tert.-butyl-4-methyl)phenyl ester. 

Valuable 2-hydroxybenzophenoncs. usable 
30 according to the invention, are, e.g.: 

F) 2-hydroxy-4-octvloxybenzophenonc. 

G) 2-hydroxy-4-decyloxybenzophenone. 
JV 2-hydroxv-4-dodccyloxybenzophcnonc 
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The production of the compounds of the 
formulae I and II is described m the TjS 
Paints 3,112,338, 3,206,431, 3,006,959 and 

3,098,842. i_ m * 

The carriers for the stabiliser system, 
according to the invention, «re po yolefins, 
40 both thermoplastic and cross-linkable poi>- 
olefin s 

° The polvolefins, suitable as carrier materials 
for the stabiliser system, can be homo- 
polymers and copolymers which have been 
45 converted by radical, ionic or metallorganic 
polymerisation initiators into the corrcspond- 
ine" pohmers. Examples of monomers, the 
homo- and copolymerisates of which are suit- 
able as carrier materials, are polj-mcrisable 
50 hydrocarbons with double bonds capable ot 
addition, especially ethylene, propylene, 1- 
butene, mcthylpentene-l and >?°butvlene, 
whereby optionally, both the atactic and the 
tactic polymerisation forms are suitable. 
55 Particularly preferred are the homopolymers 
of ethylene, propylene and butylene, as well as 
their copolvmerisates. 

The molecular weight of the above men- 
tioned polvolefins is of secondary importance, 
60 provided diat it is within the required limits 
for the characteristic mechanical properties 



of the respective polvolefins. Depending on 
the polyolefin, it can be 1000 to several 
millions. The incorporation of the stabiliser 
svstem, according to the invention, into the 03 
polvmers is effected, e.g. by the stabiliser, 
sysfem and optionally further addiaves ejg. 
softeners, antioxidants, meial-deactivators, 
other agents protecting against light rays, 
heat-stabilisers or pigments, bang worked 70 
into the melt by methods common in^ the an, 
prior to or while shaping the polymeric 
articles, or by them being dissolved in the 
corresponding monomer before polymerisa- 
lion, or by dissolving the polymer and the 75 
additives in solvents and subsequently 
evaporating the solvents. 

Further suitable additives are, e.g.: 
Antioxidants : 

a) phenolic compounds, e.g. °" 
2,2' - thiobis - (4 - methyl - 6 - tert.-- 
butylphenol); 4,4' - thiobis - (3 - methyl- 
6 - tert. - butylphenol); 2,2' - methylene- 
's . (4 - methyl - 6 - tert. - butylphenol); 
2,2' - methylene - bis - (4 - ethyl - 6 - tert - 85 
butylphenol); 4,4' - methylene - bis - (Z- 
mediyl - 6 - tert. - butylphenol), 4,4- 
butylidine - bis - (3 - methyl - 6 - tert.- 
butylphenol); 2,2' - methylene - bis - [4- 
methyl - 6 - (« - methylcyclohexyl) - phenol] , SO 
2,6 - di - (2' - hydroxy - 3' - tert. - butyl- 
s' - methylbenzyl) - 4 - ™«hylpheno , 
1,1,3 - tris - (4' - hydroxy - 2' - methyl- 
s' - tert. - butylphenyl) - butane; 1,3,> - tn- 
methyl - 2,4,6 -tri - (3/,5' - ditert. - butyU 95 
4' - hydroxybenzyl) - benzene; esters of 
4 - hydroxy - ij - ditert. - 
propionic acid with mono- or polyvalent 
alcohols such as methanol, octadecanol, 
hexanediol, nonanediol, trimethylolethane or 
pentaerythritol; 2,4 - bis - octyl - mercapu,- 
6 - (4 - hydroxy - 3,5 - ditert. - butyl- 
Lilino) - s -triazine; 2,4 - bis ;- (4 - hydroxy- 
3,5 - ditert. - butylphenoxy) - 6 - octyj- 
mcrcapto - s - triazme; 1,1 - 0IS " V* ~ 
hydroxy - 2' - methyl - 5' - tert. - butyl)- 
phenyl - 3 - dodecylmercaptobutane, 4- 
hvdroxy - 3,5 - ditert. - butylbenzylphos- 
phonic acid esters such as the diethyl ordi- 
Ltadecyl ester; (3 - methyl - 4 - hydroxy- HO 
5 - tert. - butylbenzyl) - malonic acid- 
dioctadecyl ester; S - (3,5 ■ - dimethyl - 4- 
hydroxybenzyl) - thioglycolic acid - octa- 

decvl ester; , n e 

b) 1,2-dihydroquinohnes, e.g. 
6 - ethoxy - 2,2,4 - trimethyl - 1,2 - 
hydroquinoline; 6 - dodecyl - 2,2,4 - m- 
methvl - 1,2 - dihydroquinohne; polymerised 
™ 4 - trimethyl - 1,2 - dihydroqmnolme 

TJV-absorbers and agents protecting against 120 

light ravs such as: , 

a) 2,4 - bis - (2' - hydroxyphenyl) - 6- 
alkyl - s - triazines such as the 6 - ethyl- 
or '6-undecyl derivative; , . , ,-je 

b) Arylesters of optionally ^stimted 125 
benzoates, e.g. phenyisaUcylate; octylphenyl- 
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salicylates; benzoyl resorcin; dibenzoyl 
resorcin; « - cyano - - diphenylacrylic 
acid-ethyl or isooctyl ester; <r-carbomethoxy- 
cinnamic acid methyl ester; «-cyano-^-methyl- 
p-methoxycinnamic acid methyl or butyl ester; 

c) Acrylates, e.g. 

N - (ft - cyano - - carbomethoxyvinyl)- 
2-methylindoline ; 

d) Nickel compounds, e.g. 
nickel complexes of the 2,2 / -thiobis-(4-di- 

tert,-octylpheriol), such as the 1:1 and 2:1 
complex, optionally with other ligands such as 
n-butylamine; nickel dibutyldithiocarbamate; 
the nickel complex of 2-hydroxy-4-methyl- 
acetophenoneoxime or of 2-hydroxy-4-mcthyl- 
phenylundecyi ketone oxime; 

e) Oxanilides, e.g. 

4,4' - di - octyloxy - oxanilide; 2,2' - di- 
octyloxy 5,5' - di - tert. - butyloxanilide; 
2,2' - di - dodecyloxy - 5,5' - di - tert.- 
butyloxanilide. 

Metal deactivators: 

mono- and dihydrazides of mono- and poly- 
basic acids such as the oxalic, adipic, salicylic, 

25 terephthalic or isophthalic acid; substituted 
oxamides and oxanilides; N-salicyloyl-salicyl- 
aldehyde hydrazones; n-butylbenzotriazole; 
tetrahydrobenzotriazole ; 2 - guanidinobenzo- 
imidazole. 

30 Nucleating agents: 

4-terL-butylbenzoic acid, adipic acid, di- 
phenylacetic acid. 

Peroxide-decomposers : 
esters of the £-thiodipropionic acid, e.g. 
35 the lauryl, stearyl, myristyl or tridecyl ester; 



20 



salts of 2-mercaptobenzimidazole, e.g. the zinc 
salt; phosphites such as triphenyl phosphite; 
diphenylalkyl phosphites; phenyldialkyl phos- 
phites; trinonylphenyl phosphite; trilauryl 
phosphite; trioctadecyl phosphite; 3,9-diiso- 40 
decyloxy - 2,4,8,10 - tetraoxa - 3,9 - diphos- 
phaspiro - (5,5) - undecane; tri - (4- 
hydroxy-3,5-ditert.-butylphenyi) phosphite. 

Other additives such as softeners, antistatic 
agents, flameproofing agents, pigments, soot. 45 

Inorganic fillers, e.g. asbestos, glass fibres, 
kaolin, talcum. 

The stabiliser system can also be applied 
from baths, e.g. from aqueous dispersions or 
from solutions in organic solvents, to poly- 50 
olefin granulate or to carrier structures such 
as films, threads, split-fibres, slit films or 
sheets. 

The following Examples illustrate the 
present invention. The definitions of the 55 
letters A to H in Tables II, III and IV are 
the same as hereinbefore listed. 

Example 1. 

100 parts of polypropylene are mixed homo- 
geneously, in the Brabender Plastograph, with 60 
0.2 parts of 3,5-ditert.-butyl-4-hydroxybenzyl- 
phosphonic acid dioctadecyl ester and with the 
stabilisers given in Table I at 200° C. The 
thus obtained mixture is pressed to form 100 
mil thick sheets. These sheets were exposed 65 
for 100 hours in a fluorescent sunlamp/black- 
light exposure apparatus. The degree of dis- 
colouration thereby occurring was visually 
assessed by comparison with the unexposed 
sheets. The results are shown in Table I. 70 



TABLE I 



Specimen 


Stabiliser 


Unexposed 


Exposed 


I 


0.5% of 3,5-ditert.-butyl-4- 

hydroxybenzoic acid (2,4- 
di-tert.-butyl)phenyl ester 


colourless 


yellowish 


II 


0.4% of 3 3 5-di.tert.butyl-4^ 

hydroxybenzoic acid (2,4- 
di-tert.-butyl)phenyl ester -{- 

0.1% of 2-hydroxy-4-octyloxy- 
benzophenone 


colourless 


slightly 
yeUowish 


III 


0.25% of 3 3 5-di-tert.butyl-4- 

hydroxybenzoic acid (2 a 4- 
di-tert.-butyl)phenyl ester 

0.25%, of 2-hydroxy-4-octyIoxy- 
benzophenone 


colourless 


colourless 



Example 2. 
1000 parts of polypropylene powder (melt 
index 2.5) are mixed for 30 minutes in a 
75 drum mixer with 1 part of i£-(3,5-ditert.- 
butyl-4-hydroxyphenyI)propionic acid octa- 



decyl ester and the stabiliser system given in 
Table II and subsequently granulated in a 
Buss-Kokneter at 200° C The obtained 
granulate is processed in the usual manner 80 
through an extruder having a slot die into a 




1,336,391 



film which, after being cut into scrips, is 
stretched in the ratio of 1 : 6 and then coiled. 
(Denier of the strips: 700-90C > den, tensile 
strength 5.5-6.5 g/den). The thus pnriuced 
polypropylene strips are mounted without 
stre£ on to specimen carriers and exposed 
in the Xenotcst apparatus. After varying 
times, 5 strips are removed each time ana 



their tensile strength determined. As a measure 
of the effectiveness of the resp<xtive stabiliser 
system, the exposure time is given after which 
the tensile strength of the specimens has fallen 
to half the initial value. The obtained values 
are listed in Table II. The letters A— H in 
this Table refer to the stabilizers hereinbefore 
listed under these letters. 
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Mixture 



TABLE II 



Stabiliser system 
without stabiliser 



2 


0.25% A 


3 


0.25% F 


4 


0.25% G 


5 


0.25% H 


6 


0.5 % A 


7 


0.5 % F 


8 


0.5 % G 


9 I 


0.5 % H 


10 


0.25% A 4- 0.25% F 


11 


0.25% A 4- 0.25% G 


12 


0.25% A 4- 0.25% H 


13 


0.1 % A 4~ 0.4 % F 


14 


0.4 % A 4- 0.1 % F 


15 


0.3 % A 4- 0.2 % H 


16 


0.2 % A 4- 0.3 % G 


17 


0.125%A 4- 0.125%F 


18 


0.125%A + 0.125%H 


19 


0.05% A 4- 0.2 % F 


20 


0.2 % A 4- 0.05% G 


21 


0.25% B 4- 0.25% F 


22 


0.25% C -h 0.25% F 


23 


0.25% D 4- 0.25% F 


24 


0.25% E 4- 0.25% F 



No. of hours for the tensile 
strength to fall to 50% of 
the initial value 
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Example 3. 
1000 parts of polypropylene powder (melt- 
ing index 2.3) are mixed for 30 minutes in a 
drum mixer with 1 part of the pentacry- 
thrijol ft -.,(3,5 - ditert. - butyl - 4 - hydroxy- 
phenyl)-propionic acid tetraester, 15 parts of 
titanium dioxide and the stabiliser system 
given in Table III and subsequently processed 
into polypropylene strips, as described in ex- 



ample 2. The thus produced polypropylene 10 
strips were mounted, free from stress, on to 
specimen carriers and exposed in the Xeno- 
test apparatus. Their tensile strength was deter- 
mined after 900 hours exposure time. In 
Table III, the measured tensile strength values 15 
are given in % of the value before exposure. 
The letters in this Table refer to the stabilizers 
listed under these letters on page 5. 



TABLE III 



Mixture 


Stabiliser system 


Tensile strength after 
900 hours exposure 


1 


without light stabiliser 


<io% 


2 


0.5% A 


85% 


3 


0.5% F 


36% 


4 


0.25% A + 0.25% F 


80% 



20 Example 4. 

1000 parts of polypropylene powder are 
homogeneously mixed in the Brabender Plasto- 
graph at 200° C with 2 parts of ^(3,5-ditert.- 
butyl - 4 - hydroxyphenyl) - propionic acid 

25 octadecyl ester and with the stabilisers given 
in Table IV, and then pressed in a platen 
press, at 260° C/6 min., to form 1 mm thick 



sheets. These pressed sheets were stored at 
room temperature, suspended in air, and a 
visual assessment of the degree of exudation 
of the additives was made after 7 days and 
after 20 days. The results are listed in Table 
IV. The letters in this Table refer to the 
stabilizers hereinbefore listed under these 
letters. 
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TABLE IV 



Stabilisers 


Visual assessment after 


7 days 


20 days 


1% A 

0.5% A + 0.5% F 
0.5% A -f 0.5% H 


slight exudation 
fully compatible 

99 


strong exudation 
commencing exudation 

39 


0.5% A 

0.25% A + 0.25% F 
0.25% A + 0.25% H 


fully compatible 

39 
39 


commencing exudation 
fully compatible 

39 



Good results are also obtained when 3,5- 
di - tert. - butyl - 4 - hydroxybenzoic acid 
(2,4 - di - tert. - amyl) phenyl ester and 
40 2 - hydroxy - 4 - dodecyloxybenzophcnone 
are incorporated. 

WHAT WE CLAIM IS: — 

1. A method of stabilising light-sensitive 



polyolefins, which method comprises incor- 
porating into the polyolefin, in a total amount 45 
from 0.2% to 1.2% by weight of the un- 
stabilised polyolefin; 

i) from 0.05% to 0.8% by weight of the 
unstabilised polyolefin of a compound of the 
formula: 50 
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R, represents a hydrogen atom or a methyl, 
tcrt.-butyl or tert.-amyl group; and 
5 R. represents a methyl, tert.-butyl, tert.- 
amvl or tert.-octyl group, 

R, and R- together containing at least :> 

carbon atoms; and . 

ii) from 0.05% to 0.8% by weight of the 
10 unstabilised polyolefln of a compound of the 
formula : 




15 



wherein: , 

R, represents a C» to C, 2 alkyl group. 

2 A method according to claim 1 wherein 
R, represents an octyl, decyl or dodecyl group. 

2. A method according to claim 1 wherein 
the polyolefin is polypropylene. 

3 A mediod according to claim 1 or 2 
20 wherein 0.05 to 0.5% by weight : of * l im- 
pound of the formula I and 0.1 to 0.8 /0 by 
weight of a compound of the formula II are 

incorporated. . , 

4 A method according to claim 1 or / 
25 wherein 0.05 to 0.25% by weight of a com- 

pound of the formula I and 0.2 to 0.5 by 
weight of a compound of the formula II are 
mcorporattd^^ according m ^ of claims 

30 i__4 wherein the total concentration of the 
compounds of the formulae I and II amounts 
to 0.2 to 0.8% by weight. 

6. A method according to any of claims 

i l wherein the total concentration or tne 

35 compounds of the formulae I and II amounts 
to 0.2 to 0.5% by weight. 

7 A method according to any of claims 
1-6 wherein 3 5 5-<li-tert.-l>u^-4-hydro X y- 
benzoic acid (2,4-di-tert.-butyl) phenyl ester 
and 2-hydroxy-4-octyloxybcnzophcnone are 

incorporated. 



8. A method according to any of claims 
1_6 wherein 3,5-di-tOT.-butyl-4-hydroxy- 
benzoic acid (2,4-di-tert.-butyl) phenyl ester 
and 2-hydroxy-4-decyloxybenzophenone are 

'"TPS** according to any^of claims 
1—6 wherein 3>di-tm.-buryl^hydre*y- 
benzoic acid (2,4-di-tert.-butyl)phenyl ester 
and 2-hydroxy-4-dodecyloxybenzophenone are 

^iTrmethod according to any of clatos 

1- 6 wherein 3,5-di-tert.-buty -4-hydroxy- 
betizoic acid (4-tcrt.-octyl)phenyl ester and 

2- hydroxy-4-octyloxybenzophenone are sncor- 

P °n A method according to any of claims 
1_1 6 ' wherein S^-di-tert.-buryM-hydroxy- 
benzoic acid (2,4-di-tert.-amyl)phcnyl ester 
and 2-hydroxy-4-dodecyloxybenzophenonc are 

'^iTT^ompositJon of matter produced 

a T/ di A g comp^tion of matter produced 

according to claim 2. , , 

14. A composition of matter produced 

according to claim 3. , , 

15 A composition of matter produced 

-mpSdon of matter produced 

3 T 7 ^ 6 -mpStion of matter produced 

according to claim 6. _^j„^-w 
18. A composition of matter produced 

according to claim 7. 

19 A composition of matter produced 

^A 8 common of matter produced 

" 3? A 8 ^omptltion of matter produced 

according to claim 10. , 
22 A composition of matter produced 

according to claim 11. , 

23. A method according to claim 1 sub- 
stantially as described with reference to any 
one of the foregoing specific Examples 1—4. 

24. A composition of matter produced by 
a process according to claim 23. 
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